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BALE LOADER 

FIELD OF THE INVENTION 

The present invention relates to a bale loading system for 
loading and unloading large hay bales to and from a vehicle 
having a flat bed. 

BACKGROUND OF THE INVENTION 

When hay is cut, the cutting machine typically leaves the 
hay in the field in long windrows. The cut hay is baled with 
balers which are driven along these windrows and which 
pick up the hay. When sufficient hay is accumulated in the 
baler, it is wrapped with twine and ejected from the baler, 
typically onto the ground. As a result, a large number of 
bales are left scattered over the field. Bales come in different 
sizes and shapes, and include large rectangular bales mea- 
suring roughly four feet (4') by four feet (4") by eight feet (8') 
and weighing up to two thousand pounds. 

Some mechanical devices for picking up, moving and 
stacking these large rectangular bales have been developed, 
but they either don't carry very many bales or they are not 
suited for road travel. Therefore, there is a need in the art for 
a convenient and automated system for loading a large 
number of the large rectangular bales onto a vehicle, trans- 
porting them relatively long distances to a storage area and 
unloading them. 

SUMMARY OF THE INVENTION 

The present invention is directed to a bale loading and 
carrying vehicle having a novel bale loading arm and a novel 
unloading/loading deck. The combination of elements of the 
present invention allow for automated loading and unload- 
ing of large and heavy hay bales by a single operator. 

Accordingly, in one aspect of the invention, the invention 
comprises a bale loading arm for use with a bale carrier, said 
loading arm comprising: 

(a) a loading frame having a proximal end and a distal 
end, engaging the bale carrier at its proximal end and 
which pivots about a substantially horizontal axis, 
substantially parallel to the longitudinal axis of the 
carrier; 

(b) means for pivoting the loading frame; 

(c) a pivot member rotatably engaging the distal end of the 
loading frame which is substantially parallel to the 
pivot axis of the loading frame; 

(d) means for rotating the pivot member; and 

(e) a bale grasper having a grasper arm and grasping 
means affixed to the grasper arm, wherein the grasper 
arm is rotatably mounted to the pivot member, extend- 
ing outward from the loading frame; and 

(f) means for rotating the grasper arm. 

Preferably, the grasping means comprises a pair of 
opposed paddles, one of which is moveable between an open 
bale receiving position and a closed bale grasping position, 
and means for moving the moveable paddle. The pair of 
opposed paddles may extend from the grasping arm in the 
forward direction such that the bale carrier may be moved 
forward to position a bale within the bale grasping means. 
The paddle moving means may be a hydraulic cylinder 
disposed between the grasper arm and the paddle. 

The loading frame may be moved by a hydraulic cylinder 
and ram attached between the bale carrier and an articulating 
lever arm wherein said lever arm is attached to the bale 
carrier and the loading frame. The pivot member rotation 
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means comprises an orbit motor and chain drive. 
Alternatively, the pivot member rotation means may com- 
prise a hydraulic cylinder and lever arm. The grasping arm 
rotation means may comprise an orbit motor and chain drive 

5 configuration or alternatively may comprise a hydraulic 
cylinder and lever arm. 

In another aspect of the invention, the invention com- 
prises a bale loading arm for use with a bale carrier having 
a longitudinal axis, said loading arm comprising: 
10 (a) a first member having a proximal end and a distal end 
which extends laterally outward from the bale carrier 
and which pivots about a substantially horizontal axis, 
substantially parallel to the longitudinal axis of the bale 
carrier; 

15 (b) means for pivoting the first member; 

(c) a second member having a longitudinal axis which 
rotatably and pivotally engages the distal end of the 
first member such that the second member may rotate 
about its own longitudinal axis and pivot about an axis 
substantially parallel to the pivot axis of the first 
member; 

(d) means for rotating the second member and means for 
pivoting the second member; and 

25 (e) bale grasping means affixed to the second member for 
grasping the bale. 
In a preferred embodiment, the grasping means comprises 
a pair of opposed paddles, one of which is moveable 
between an open bale receiving position and a closed bale 

30 grasping position and means for moving one paddle. The 
pair of opposed paddles may extend from the grasping arm 
in the forward direction such that the bale carrier may be 
moved forward to position a bale within the bale grasping 
means. 

35 Preferably, the paddle moving means comprises a hydrau- 
lic cylinder disposed between the grasper arm and the 
paddle. The first member pivot means may comprise a 
hydraulic cylinder and ram attached between the bale carrier 
and an articulating lever arm wherein said lever arm is 

40 attached to the bale carrier and the loading frame. The 
second member rotation means may comprise an orbit motor 
and chain drive or alternatively may comprise a hydraulic 
cylinder and lever arm. The second member pivot means 
comprises an orbit motor and chain drive configuration or 

45 alternatively may comprise a hydraulic cylinder and lever 
arm. 

In yet another aspect of the invention, the invention 
comprises a bale carrying vehicle having a flat bed with a 
front end and a back end comprising; 
50 (a) a bale loading arm attached to the front end of the flat 
bed for loading bales onto the flat bed; 

(b) a pivot deck for loading and unloading bales which 
pivotally engages the rear end of the flat bed wherein 
said deck pivots between being substantially planar 

55 with the flat bed and being at a substantially right angle 
to the flat bed, including means for pivoting the pivot 
deck; 

(c) bale retaining members attached to the pivot deck 
which extend vertically upwards when the pivot deck is 

6 planar with the flat bed and which extend horizontally 
when the pivot deck is at a right angle to the flat bed; 

(d) a means for pushing the bales along the bale retaining 
members when the pivot deck is at a right angle to the 

65 flat bed; and 

(e) conveyor means for moving bales along the length of 
the flat bed and pivot deck; 
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la a preferred embodiment, the means for pushing the outer paddle lever arm (19) is pivotally attached to the 

bales along the bale retaining members comprises a bale grasper arm (20). When a bale (5) is in position between the 

pusher, beinga member pivotally attached to the pivot deck. paddles (18a, 18b) and abutting the grasper arm (20), the 

The bale pusher may be pivoted by means of a hydraulic outer paddle (lJfc) may then be moved to its closed position, 

ram, scissor hoist or other suitable means, such that when die 5 squeezing the bale (5) between the two paddles, .as is shown 

pivot deck is at a right angle to the flat bed, the lower end » HO. 3. V* movement of the outer paddle may ^be 

, . . i l t_ r \u : „. A or A, accomplished by any mechanical means. In a preferred 

of the bale pusher, may be swung away from the pivot deck. ^J^^ a h y ydr / ulic cylinder (22) is provided* open 

BRIEF DESCRIPTION OF THE DRAWINGS and close the grasping paddles (18a, 18/?). 

Once the bale (5) is firmly grasped, the grasper arm (20) 

The invention will now be described by way of an 10 ^ lhen swun g upwards, pivoting about the axis (A) shown 

exemplary embodiment with reference to the accompanying m me Figures. As a result, the grasper arm is oriented 

simplified, diagrammatic, not-to-scale drawings. In the substantially vertically as is depicted in FIGS. 4 and 8. This 

drawings: movement of the grasper arm is accomplished by rotating a 

FiG 1 is a view of a tractor/trailer having a bale loading pivot member (23) which is part of the loading frame (24) 

arm of the present invention. ^ and to which the grasper arm is affixed. The pivot member 

FIG. 2 is a top plan view of the present invention showing may be rotated by an orbit motor (26) and chain drive (28) 

the bale grasping paddles in position to receive a bale. as .» shown in ithe Figures or by a hydraulic cylinder (30)and 

Z „ , . ... a lever arm (32). 

FIG. 2A is a front view of the present inve ntion showing piG ^ ^ (2Q) 

an alternauve embodiment of the pivot member rotation 20 ^ then J 90 degfees about ^ 0WQ longitudinal axis 

means< (B). Again, this rotational movement may be accomplished 

FIG. 2B shows an alternative embodiment of the grasper by an Qrbil motQr ^ and chain drive or by hydraulic 

arm rotation means. cylinder (38) and a lever arm (40). As a result of this 

FIGS. 3, 4, 5 and 6 are sequential views of a top plan view, rotation, the original forward face (42) of the bale (5) is now 

similar to FIG. 2, showing the grasping, pivoting and 25 facing the trailer (10), as is shown in FIG. 5. From this 

rotating steps of the bale loading arm. position, the loading frame is then pivoted upwards, about 

FIGS. 7, 8, 9, 10 and 11 are sequential views from the pivot axis (C), so that the bale is now positioned above the 

front of the loading positions of the bale loading arm, similar trailer deck (44), with the original forward face (42) of the 

to FIGS. 2, 3, 4, 5 and 6 above. bale (5) now facing downwards towards the trailer deck 

FIGS. 12a, Ub and 12c are side views of the pivot deck (44). The grasping paddles may then be opened and the bale 

in its horizontal and vertical positions. drops to the trailer deck (44). The length of the loading 

con^r P^viewshowingthepivotdeckandthe S^fi! SSSTlt - U. 

conveyor means. ^ i oadm g frame (24) is preferably moved by an articu- 

DETAILED DESCRIPTION OF THE lated lever arm (46) and a hydraulic cylinder (48) attached 

INVENTION to the trailer (10) as is shown in FIGS. 9, 10 and 11. The 

^e pre.ent invention ^rKK^rtf 

motorized vehicle such as a tractor (T) or transport truck (not *™ b V means of he second arm 4«>) 

depicted). A bale loading arm (12) is provided at the front The movement of the elements of the Ioadmg arm (12) 

end of the trailer (10) and a pivot deck (14) is provided at the may then be reveled to portion the loading arm (12) to 

rearofthetrailer.Baleswhichareloadedontothetrailer(lO) grasp and load the next bale 

may be moved the length of the trailer deck (44) by the chain 45 The operation of the pivot deck (14) at the rear end of the 

conveyor (16) and pivot deck chain conveyor (56) provided trailer (10) will now be described L The pivot deck (14) is 

in the preferred embodiment. pivotally mounted to the trailer (10) at me pivot deck pivot 

The operation of the bale loading arm (12) will now be mounting (52). The pivot deck (14) can be pivoted I at the 

described The tractor/trader is driven alongside a bale (5) pivot deck p.voung axis (D), such ha when the p v< deck 

with the bale grasping paddles (18a, 18b) in the open so (14) ^ pivoted to a position subsUntiaUy planar to me trailer 

position, as is shown to FIG. 2 and with the bottom of the deck (44) the chain conveyor (16), and pivot deck chain 

support eg (17) in contact with the ground. The bottom of conveyor (56), can operate to shde bales along the p vol 

the" support leg (17) can be any device or shape which deck (14) When the pivot deck (14) is pivoted to a posiUon 

facilitates slidhig on the ground, such as a skid plate substantially peroendacular to the trader deck (44) as , * 

(depicted) or a wheel (not shown), in the preferred embodi- 55 shown in FIG. Ub, the bale retaining members (50) lay flat 

ment depicted, the inner paddle (18a) is pivotally attached to upon the ground. . 

the grasper arm (20) and is biased in a slighdy open position The bale pusher (64) is pivotally mounted to the pivot 

to facilitate receiving a bale between the two paddles. In the deck (14) at the bale pusher pivot mounting (68) as is shown 

preferred embodiment depicted, the outer paddle (18b) is in FIG. 12c. The bale pusher (64) can be pivoted at the bale 

pivotally attached to the outer paddle lever arm (19) and is 60 pusher pivot mounting (68), by means of the bale pusher 

biased in a slightly open position to facilitate receiving a hydraulic ram (66), a scissor hoist, or some other suitable 

bale between the paddles. The inner paddle (18a) may be means, such that when the pivot deck (14) is pivoted tc , a 

biased in the open position by means of a spring (not shown) position substantially perpendicular to the trailer deck (44), 

attached to the inner paddle (18a) and to the grasper arm the bale pusher (64) can be used to push bales along the bale 

(20) The outer paddle (18b) may be biased in the open 65 retaining members (50), as is shown in FIG. 12c. 

position by means of a spring (not shown) attached to the Bales positioned on the pivot deck (14) may be unloaded 

outer paddle (18b) and the outer paddle lever arm (19). The by pivoting the pivot deck (14) so that the sides of the bales 



